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' measurepent instruments; amd to develop a set of mental references . '
for metric values. The & tric system of notatlon also is. explained.
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' TEACHING AND LEARNING
'THEMETRICSYSTEM ., -

L

| This metric instructional package was designed to méet job- related t
metric measurement needs of students, To use this package students
 should already know the occupational terminology, measurement

terms, and tools currently in use. These materials were prepared with
the help of experienced vocational teachets, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before

dtstnbutron - o .

- -Kach of the fu'e un’lts of instruction confains performance objec:

- tives, learning activities, and supporting information in the form of

text, exercises, and tables. In addition, suggested teaching techniques

are included. At the back of this package are objective-based evaluation
, items, a page of answers fo the exercises and tests, a list of metric-

materials needed for the activities, references, and a list of supplier\s.

~ Classroom exgoenences with this instructiénal package suggest the
followmg teaching- learmng strategres

»
cy

-1 Let the first experiences be informal to make learning the metric

[y

[

- system fun.

2 Students learn better when metrlc units-are compar/d to famlllar

objects. . Everyone should learn to “think metric.” Comparmg 4

t metric unrts to customary umts can-be confusing.

3. . Students will learn quickly to estimate and meastre in metric units
by ‘doing.”

Students should have experience with measuring activities before
getting too much mformatron

"5, Move through the unrts in an order which emphasizéd the sim-

plicity of the mebic system (e, length to area to volume).

@6 Teach one concept gt a time to avord ‘overwhelming students with ’

. ’

. too much material. t Y

)

* Unit 1 is a general introduction to the metric system of measure
ment which provides informal, hands-on experiences for the students

set of mental references for metrig values. The metric system of nota-
tionalso is explained. g
Q o

~and measunng

. This unit enables students to beceme familiar with the basic metricq
‘units, their symbols, and measurement instruments: and to develop a

Unlt 2 provides the.metric terms which dre used in this occupation. -

and gives experierice wz} dctupatronal measurement tasks

Umt 3 focuses on' job-related metric equwalents and their relatton
shrps ! PR

N\

instruments and tools in occupatronal measurement tasks. 1t also pro- '

vidés expetience in comparing metric and customary measurement in-
struments, - a e \

Umt5 1s designed to glve studentspractrce in converting custom-
ary. and me metric méasurements. Students should learn to “think metnc"

* and avoid comparing customary and metric units. However, skill with.

convetsion tables will be. useful dunng the transrtron to metric in each
occupatlon ; R ' /
Using These Instructional Materials 7+

ol

This package was deslgned to Dhelp{ students learn a core of knowl-

: do : ‘ : /"-l
Unit 4 provides experience. with. recognizing -anl using metric

"I
\\

edge about the metric system which they will'use- o, the job. The.

exercises facilitate experiences with measurement instruments, tools,

and devices used in this occupation and Jobeelated )asks of estimating

i

This instr:~ional package also was designed to accommodate &

variety of indiv fuz! teaching and learning styles: Teachers are encour-

aged to adapt tnesc materials to their own classes. For example, the -

infofmation sheets may be given to students for self- study. References
may be used as supplemental resources. Exetpises may be used in inde-

pendent study, small groups, or whole:class activities. ANl of the"

materials can be expanded by the teacher.

Jogl
Ed

H, Magisos
itors

’
by

This publicayon was developed putsuant 10 oonrraCt No. GEC.0:74.9335 with the
Bureau of Occupational and Aduuf Educanop USS. Department of Heatth, Educa-
ton and Welfare. However, the opinjons expressed herein do not necessarily
reflect the position or paticy of the U.S. Otfice of Education and no official

. endorsement by the U § Oftice of Education should be inferred, - ’
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SUGGESTED TEAMRLNG SEQ

]

1. These introductoty exercises may require
‘two o three teaching peI'IOdS for all fwe

aleas of measurement. ;
9 Exbreises should be followed in the order
given to best show the relatlonshlp

between Tength, area, and volume.

3. Assemble the metric measufing devides
(rules, tapes, scales, thermometers, and
measuring containers) and objects tobe .
 measured.* '

. Setup the equipment at work statiohs
for use by the whole class or,as individu-

. alized resource activities. ,

5.7 Have the students estimate, measure, and
record using Exercises 1 through 8.

6. Pr'e.sent information on notation and”
‘make Table 1 available.

7. . Follow up with group discussion of .

activities,
k .

®
T

#Other school departments may have devices which

can be used. Metric suppliers are listed in the rel'erencg\

section, ) ¢

i

" The student will demonstzate these skills for the Linear, Area, Vo Jme or Capaclt;) Ma, and .

' Tempemture Exercises, usmg the metric terms and measurement devices listed here.
. L. L l ‘ p
o b i .
g ©EXERCISES
sils : K
. ) Linest A o VolumeotCnpmly M Temperature
S Y I X XTI I X RN B U
1. Recognize and use the millimetre (mnl) .lqluu ccbiccenti . [qam . ) degree Celmu
unit and iug:ymbol fob: ' centimetre mt‘ em’) I °0)
o cenlimetre {cm) (o) . | kilogram (k)
2 Select, ue, and read the | : cubic metre -
appropriste measuring melre  {m) Wuare s, lln’) :
instrumenta for: o metre \ '
A I -
3. St .showa . £ o , [»
physical reference for: : millilitre {ml) ' ~
3. Extimate within 25% | height, width, or | thearenf | capacity of the mass of objecty, | the temperat ool |
. *lhe actual measure length of objects agivenaurface| containers in grams ?ulg the air or s liquid
/ , S il A
5. - Read correctly metre stick, metric measurements a kilogeapn scale A Celsibs thermometer
lape\muure. and an gradusted and s ghm scale Y
metric rulers vglume meaur \ , R
ing devices '
Z ! ) a
‘.L S Ay |
N L2
! k Y
. &
RULES OF NOTATION

1. Symbols are not capitalized-unless the unit is a pmper name (mm not MM),

9. Symbols are not followed by penods (m not m. )

3. Symbols are not followed by an s for plurals (QBgnot2bgs)
4. A space separates the numerals from the unit symbols (41not 41).

5

Spaces/n;t commas, are used o separate large numbers into groups of three |
digits (45 271 km not45 271 km). - .

. Azero precedes the decimal point if the number is less than one (0. 52 gnot .52 g)
Li¥e aml Tetre can be spelled either with an -te or -er ending. -

4, e

Information Sheet 1
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. METRICUNITS, SYMBOLS, AND REFE
. | -

‘A

!

\

. | Quantity Metric Unit Symbol || Useful Referents
‘ Length ' " “millimetre mm Thickness of dime or paper -4
i1 |7 | dipviee
| ‘ { centimetrd en | Width of pdper clip
o metre 'm | Height of doorsbout 2m',
‘ " | kilometre | km 12-1%nutewalkingdistance-‘
. ' ‘ . . .
] N Area | square Area of this space
o | centimetre ¥ | em’ ‘
. v ! ¢ §
L I i N
) %
/ ' r square %é N A:eaof'cardtabletop
hectare b [ Footballfied incuding sidelndf
, ' and end zones
o | Volumeand | millitr s fml | Tesspoonis5ml .
.Capac.lty  litre I Alittle more than 1 quart
’ cubie AL
, centimetre om’ Volume of this container
» I
‘_.,; :
J &
V. cubic metre. m u Alittle thore than a cubic yard
- ‘ : i \ , : T
Mass . thilligram mg  Apple seed about 10 mg, grain of
. \ alt, I mg , 0
, gram gg\\‘ Nickel al')outﬁlge .
I’év, 1 kilogram ki‘i-\ Webster's Collegiate Dictionary
A 4 — T T T
" metric ton oo U
4 0. (1 000 kilograms) tL__“L | Volkswagen Beetle .
)“

'
P PR

NTS .

)

J

™E ctmtni'-onvocmc:{vrmouclx

LN

- Table 1-a

.
' . ]
P .
' v
H
.

[} \-”‘ Iv)';' .
1 S “é:', }

METRIC PREFIXES .- "
Mﬁr les and ‘ : — |
Subr:ultiplo‘ Prefixes '(,Symbols N B

1000000=10° | mega(mega) | M k

1o=10", | kol . | k
100210 |heeto (H¥Kt3) |
10=10" ‘d&;j}ﬁk'ﬁ) a |
BueUnit 110 | e
01107 | deai (46T O
0012107 [elufea) | o b
0001 =07 | milimi) | m
0000001 =10;% | micto (mikro) |* ¢
'. ! ‘ ,
» o :
© Table1-b
\
i s
o .
- @ ,
{ o
h)./\ v
: ) n
Ny
, {
a‘
v R ! .
| o
el -
4 Y B
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'LINEAR MEASUREMENT ACTIVITIES

| ¢ - the metre stick along this

Metre, Centimetre, Millimetre
L ] i ., ' ¢ I - i“}ﬂ )

L HEMETREM@) . -,

" ‘A, DEVELOP A FEELING FOR THE SIZEOF AMETRE .

1. Pick g;ﬁ‘ one of the metre .
sticks and stand it up on the
floor, Hold it in placé with

" onehand. Wa around the
stick. Now stand next to
, the stick. With your .
¢ hand, touch yourself . (cre
the top of thé metre stick
" comes on you,

THAT ISHOWHIGH A METRE I8

2. Hold one arm out stfaight
at shoulder height. Put

arm until the end hits the
end of your fingers. Where
* (/s the other end of the
" metrestick? Touch your- -
self at that end.

- THATISHOW LONG A METREIS! -

\ \ 3

B T

E CENTER FOR VO(.;I’\‘HONAL EDUCATB\

B | Chogs,eapartnerto’S_tand o

S “Metric Marvel’.;‘ '
: e

1,

 THATIS THE WIDTH OF 4 METRE!

;\ ‘ . C
) [ ‘

at your side. Move‘apart
s0 that you can put one”
end of a metre stick on
your partrier's siloulder ‘
and the other end on

your shoulder. Lookat -
the space between you,

(.

DEVELOP YOUR ABILETY TO ESTIMATE IN METRES

Now you will improve your abilit}; to estimate in metres. =~
Remefhber where the length and height'of a metre was on your
body. ' L :

For each of the foilowing items: . ,
Estimate the sze of the items and write your e imate in the, -
ESTIMATE column. Measure the size with your metre stick

 and write the answer'in the MEASUREMENT cBlumn.

Decide how cldse yéurtestimaté was {o the actual measure. If
your estimate was within 25% of the actual measure you are a

J‘ .
' How Close
. Estjmate Measurement Were You?

S

L

Height of door knob: |
from floor. ’

Height of door. *,
Length of table; -
Wldth table. |
Lenétﬁ of wa , ‘
this room. ‘ ~ L4

Distance from o T
you to wall, ' :

| 4 Exercise. 1
¥+ (continued on next page)

: [
Qe N 3
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3 L]
Al

/. "

e 4" 3 centimetres, you wnte403cm[(4x§00cm)+3cm 400»cm
" tdem)r r,, b

.'v

b

L mmsrvfrrmm () .

[ \.‘ " o o

Jhere are 100 centrmetres“m one métre. If there are 4 metrecand

‘-h

Y

]

& i (

‘& DEVELQP A EJELING BOR TH SIZEOF A crmma ,

r
,r,.,\ - , \

;oL Hold the mﬁnc Fuler qgamsrthe width of your thlrmbnarl '

‘Howrgrders it? 3 o -
2 Measu;e your thumb from the first ]omt &o ‘the end

. - ,;.r,
. ‘ m i r\\" \\‘ "1 ' L

Vo

l

3. Usé the metrig rulertgrfmd the width ofyourpalm .

N E°CJ'ﬂ . . - ‘ \
4 Measure your index orpomtmg finger. How longrs it?, N
vo_ A om YA

5 Measuremﬁr wrist with a tape measure. Whatrs thedrstance |

arp(md tr__ - em . \

6 Use the tape measure. to find your waist size. cm

s N e
B. * DEVELOP YOUR ABILITY T0 ESTIMATE IWENTIMETRES -

You are nom ready to estimate in centrmetres For each of the

" fol]owmgrtems follow the procedures used for estimating i m

- 5. Width of a sheet T N

of) paper,

metres. (-, , X
' | , How Close
@ ‘ Esumate Mea‘surement Were You?
. ~ (em) (cm)
1. .Length of a paper
< clip -
- 2. Diameter (width). .
of a coin.
3. Widthofa . y
postage stamp.
4. Lengthofa e
+ pencil, ‘

o . 8 ,.‘ ‘ .
,\Af“ - : ' ',

. THEWLLIMETRE(mm)» ,‘ v | ;‘3"’,f, /e
There are 10 mrllrmetres md’/ ‘cegtrmetre Whenanﬁasurementﬂwg
2 centimetres and 5 millimetres, you write 25 mm [@x10 mm )

| +5mm“20mm+5m‘m] TherearelOOO‘mmmlm ¢ "7
| A DEVELOPAFEEL]NGER THE SIZEOFAMLLIMETRE v
Usmgaruler marked in mrlhmetres measure " ‘-ﬂ’ | {' '
1 Thrckness ofapaper clip wrre " rrrm. o
: .'2 Thrclmess 0 /your fmgernarI e mma. ]
_ / 3. Wrdth of your fmgemarl . L R

b4 Dram ter(wrdth)ofacom

5. Dram (threkness) of your pencrl e mm

4

S Vﬁdth of apostagestamp e md

ol mm.

¢

l

B. DEVELOP YOUR. ABILI{W 10 ESTIMATE N MILLIMETRES

¢~ Youare now réady to estimate in mrlhmetres For each of the* .
following items, folloiw the procedures used. for estimating in

metres. ‘
! How Close
Estimate Measurement WereYou?
o + (mm) (mm) .
1. Thickness of a .
niekel.
2. Diameter (thickness) . =
- ofabolt.,
3. Length of a bolt.
4, .Width of a sheet
of paper
™5, Thickhess of a board ‘

. Offesktop. ’ - =
6. Thicknessofa / ‘ _
“button, § ' |

‘ .
. R Exercise 1
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AREA MEASUREMENT ACTIVITIES <

e Square Centfme,tre,'Square Metre

)EVELOP YOUR ABILITY T STIVATE INSQUARE

CENTIMETRES //

e 9 - vr 2 Youare nﬁw ready to develop your ablllty to estinate
: v o m square centimetres,  * o
WHEN YOU DESCRIB@ THE AREA OF SOMEREMNG, YOUARE -~ - -
SAYING HOWMANY SQUARES op AGIVEN SIZEITTAKESTO Remember the size ofasquare centimetre. For each of the.
COVER THE SURFACE. ; ' following items, follow the’i‘brocedures used for estimating in
: Up . i' S s [ metres. | .
L THES ARECENI‘IMETRE om - o o .~ HowClose
. (') T\t , 7{" % 7+ 7 Dotimate® Measurement  Were You?
A DEVELOPAFEELING FOR A SQUARE CEN’NHETRE RN (en’). (ep’) |
1., Takeaclearplostlc.gr{ld,oruse the grid on page 6. é&///’ 1, Index card. X" , 2 —
‘ 2. Measure the length and vAdth of onefthesesmall +* - 2 Bookcowr.  © v - ) —
" squares withacentimetreruler , e BT 3, Photograph. . .l‘ —
’ THAT 1S ONE SQUARE CEGETRE' 4. Vindow pane or N
i o desktop. - = —
3. Place yourfmgemall over the gnd Abouthow many , S S ‘ -‘.
squares does it take to cover your fingernail? - o _ , ) . 7
’ . N, 2 ' ,‘: ‘ , . . : , \ |
- v R M. 'THE SQUARE METRE ()
4, Place a coin over the grid.. About how many squares
does it take togover thecoin?,. e’ .y MLOPAFEELING FOR ASQUARE METRE
5. Place a postage stamp over the gnd About how many .
squages does,it take to cover the postage stamp? 1. . Tape four metre sticks togetherto;nakeasquare which-
sz . _ is one metre long and one metre wide. -
¥ -
6 Place an envelope over’the gnd Aoouthow many 2. ‘Hold the square up with one 31de on the floor to see how
squares does it tike to cover the énvelope? . big it s _ |
. em? e ' 3. Place the square on the floor in a comer, Step back and.
7. Measure the length and width’of theenvelopeincenti- - .. look. Bee how much floor space it covers.
metres. Length em; width (. : 4. Place the square overatable top or desk to see how
A Multiply to find the area i square centimetres. © - much space i vers. .
cmx om= em’. How ‘
N | close are the answers you have in 6. and in 7. . Place thesquare against the bottom of adoor ‘See how
\ e \ o much@(the door it covers. How many squares would it
' -\ \ B . taketocoverthedoor? m?
\ \ . o TH\S IS HOW BIG 4 SQUARE METRE lS!‘
: ‘ : 2
@

t N o | _
: , ' THE CENTER FOR VOCATIONAL EDUCATION - . ’ .y Exercise 2
. o ' o ' ]\ - {continued on néxt page)

'
15

Q ' \ L ' )




+ DEVELOP YOUR ABILITYTO ESTIMATE IN SQUARE . . CENTIMETREGRID .’ -

METRES . . , | T T A IR
) | . . ¥ ;. " \ , | . ' ' . ‘I'l‘v“.
. You \ﬁnow ready to estlmaLe in square metres.. Follow the ot ' 3 L .
proce " '

esused for estimating in metres, .. S

\}’ ‘ y . "> Ho Close «° - .' '
Co Estimate (Measurement Wer@"You" ' |
L o (m?) (m’) - -

" 1. Do, . . \1 . | ( I
"2 Fullshestof T o — +— —
. ;\ne@spaper L Sl ' N 17
‘3. Chalkboard or - L S T -
©o . bulletinboarh . : 4 I | ‘
4y Ploor, ' " ‘

B '

} “ i
5.."Wall ‘ | ',\' ! \ oj' J — ' J ‘ \ | . .‘ . - | : . J’:_‘ “
6 “‘Wallchartorposter _ / I B .‘  IS / — ', - ‘ ) |
T Side of flecdbinet, il _, @ NN | . i w |

N [4 ) .
8 - ‘ T
y : b "o e ndi
o B ¢ ‘ i ' i '
" o f » ,,
i
' /f
] , | t
. Mal‘ “ ; . .
¢ ‘ , , { +
\ . . '
\ 4
¢ e
: T T T
: A ’ '
f ] 1
y ) : ‘ "\ { ‘
- ‘
A ' "
| ' \\ ‘ R .
) >\ \ l A
. . ' ’ p
t
1] B
4
1
[
+
‘I (
P ‘
#
i
i a
)

r(
- THE CENTER FOR WOCATIONAL EDUCATION _ " Exercise? .
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OLUME MEASUREMENT#CTIVITIES
Cubic Centimetre, Litre, Millilibre,_Cubic Metre

’ - v.‘, ' ,
L . o ' : A\

L ‘ﬁeemrcceurrmune @y .
3. DEVELOP & FEELING FOR THE CUBIC CENTIMETRE

\ 1. Pick upacolbred plastrc cube Measure its length '
'K bgrght and width in centimetres. ‘

1 4 r(EHAT I8 ONE CUBIC CENTIMETRE!

\
el Findthevolr/mebf aplasugclirrebox. , | 4
A / o a, PlaceaROWofcubes agamsttbe bottom of gd side
( T of the'box. How many cubes fit in thero‘.

b, Place another ROWof cubes agamstana f mmgsrde
of the box. How many rows fit inside the box
" to tnake one layer of cubes? S

| How many cubes in each ro@ i
' How maby cubes in the Iayer infie bottom of the
box? _‘___ .
¢, Standa ROW of cubes up agarnst the side of the bo&.
Ho\wmany IﬂYERSwouId fit in thebox” .

. How many cube;m each layer? -

', / ~ How many- cubes fit in the box altogether"

- THE VOLUE OF THE BOXIS___~CUBIC Q

ng " <CENTIMETRES,
b

d, Measure%he length wrdth and herght of the box in »
centimetres. Length___+___cm; width .emy 0
height 5 _cm, Multrply these nutmbers to fmd

the volure in cubrc centrmetres

rJ '
] ' , R g

R cmx mX ms o

Are the answers the samein c.and d.? -+« |
. B
- THE CENTER FOR VOGATIONAL EDUCATION
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B. DEVELOP YOUR ABILLTY T0 ESTIMATE IN CUBIC

CEN’I‘IMETREQ

4

{

\ Reme er}he size of a cubic centrmer Foreachof -
the folloying 1tems use the procedures for estrmatmg in

*" metres.

1. Indexcard file |
Ao box .
L‘\.

9. Freezer container.

* 3. Paperclip box.
"4, Bux of sﬂtgples.

I ’I‘HE LITRE (1)

et

“

g

(e’)

-

(em’)

“\\

You are now ready to develop ypur abrlrty to estrmate -
in cubic centimetres. \ /

How Close
Estrmate/ Nhasurement Were You?-

4

A DEVEL@P A FEELING FOR A LITRE

Take a one litre beaker and fil it wﬁh water o

- Pour the water info paper cups, frllmg ¢ach as full as you
USually do. How many cups do you fill?

"\ THATISHOWMUCHISIN ONE LITRE! -

3. Tillthe htre contamer wrth rrce

-

!

. THAT I&OW MUCH IT TAKES T0 F lLL A ONE
LITRE CONTAINER' ‘ :

.~ Exercise 3
(continued on next page)
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d. DEVELOP YOUR ABILITY T0 ESTNATE IN TRES

\

\\/}ou are now read 0 develop your ability to estlmate in
i

itres, To writg4wo and one-half litres, you write 2.5 |, g !

2.5 litres. Tofwrite one-half litre, yo?wnteOSI or0.5
litre, To writ twoaq\ hreefourth itres, you wrlte

3

2751, 0r 2.75 litres.

\
" Poreach of the following\items, use the procedures for
gstimating in metres,

1
How (;ose

ﬁ},Estlmate Measurement Yere- You?

¢ T {

N

\

k. Medium:size
freezer container.

2. Large freezer
container, .

3. Small freezer .
container.

v,

P i

4 Jottleorjug | C

I, THE MALILITRE (nl)

. °‘ !
There are 1 000 millilitres'in onetitre,~1 000 ml =1 litre, Half
a litre is 500 millilitres, or 0.5 htre

ﬁ,‘\
s
1 \Examineacentlmetre cube Anythmgwhlch holds J’
1em? holdslml

2. Flllalmllhhtre measuring spoon with rice, Enﬁity thd?
spoon into your hand. Carefully pour the rice 1nto a-
. small pife on a sheet of paper.

 THATIS HOWMUCH ONE MILLILITRE Is!

b ( FltheSmlsvpoo with rice. Poureerrt‘/ e into another -
‘pile 0 the sheet ﬁ aper.

- THAT IS 5-MILLILITRES, OR ONE TE ASPOON'

) e 15 m! spoon w1th rice. Pour the rice mtdathlrd
“pile ori the paper. .%‘ .

& S 15 MILLILITRES, OR ONE TABLESPOON !

A DEVELOP AFEELING FOR A MILLILITRE

X
g

THE csmcn 0R VOCATIONAL souémon
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B. DEVELOP Y?gR ABILITY TO ESTIMATE IN MLLILITRES ~ -

. ]
You are now ready to estimate in milllitves. Follow the . .

procédures used for estimating metres. pov Y
‘ r How Close '
Lstimate Measurement ‘Xere You"
T
1. Small ju'ice‘xcan.ﬂ % - \\ —
2 ’Papercup,drt'ea - N
cup . : ‘ ‘ ?
@3 Softdrmk can. "
4 _Bottle. | fj

- IV, THE CUBIC METRE (m )

J

A[ DEVELOP i FEELING FOR A CUBIC METRE

g L
“ (.,

Place a one metre square on the floor next to the wall.
2. Measure a metre UP the wall

3 Idcture abox thzf woulht into that space]

, THATIS THE VOLUME OF ONE CUBIC METRE!

A\

. -, | |
. B. DEVELOP YOUR ABILATY TO ESTIMATEN CUBIC METRES -

[]

b For each of the followmg items, follow the estlmatmg proced D
\&. ures used before ' \

K How Close
o Estimate - MeaSurement Were You?

o (ma)/\- ),
1 Offcedesk _

. 1 . ‘

‘2. Filecabinet, L ' )
_ ~ * :

3. Small room.

l

.
‘

', Exercise 3
B ] A
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- MASS (WEIGHT) MEASUREMENT ACTIVITIE n )
SKilogram, Gram . e N #? |
7 The mass of an object is a measure of the amotint of matter in the o A '
object. This amount s always the sae unless you add or subtract some . S j ‘
matter {rom the object. Weight is the term that most people use whet ' \ _ .
@ey’ mean mass. The weight/of an object is agf[ected by gravity; the
mass of an object is not, For example, the weight of a person on earth , !
might be 120 pounds; that same pason’s weight on the moon \youfd be ! ]
20-pouqds, This difference is becaude the, pull of gravity on the moon !
s less tfian the pull of gravity on earth. A Person’s mass on theearth . . 4 P -gé’ofpaf, 3
" and on the moon would be'the same. The metric system doesmot -~~~ \;’Z ; rrﬁ‘sé'{ v
" meastire Weight-it measures mass. We will use t}’e‘term mass here. - - 1OUr oW ;;( } v
R | L . | ; “ " :
The symbol for gam is¢. e B, DEVELOP VOURABIAITY TOESTIVATE INKIKOGRAMS

The symbol for kilogramis kg ) N

Thete are.1 000 grams in one kilogram, or 1000 ¢ =1 kg: i or S thoorn
‘ cale or balance§o find theexact mass

hetactrass n the MEASUREMENT
Pelose yourestiates: ~

"* N\ HowClose"

ent. Were You?

A}

~ kilograms, thefk

, -.' Half a kilogram cah be witten as 500K$r.0.5kg. S " ofthe object.ﬁ';
* Aquarter of a kilogram can be written 2350 gor 025 kg, \. . ¢ column: Deter

h
A

" Tywo and three-fourths kilograms js written a5 2.75 ke,

j&- ' : M
l
I. THEKILOGRAM (kgy | o 3 “
3 . , , | . 1. Bag ofice, "%
! DEVELOP § FEELING FOR THEMASSOF AKILOGRAM 2. Bagofmais /
 Using.a balance or scale, find the mass of the items on the table. | , & Ea;gfe Purse 91
Before you find the mass, hotice how heavy the object “feels” e e ,
‘and compare it to the reading on the scale or balance. ‘ 4, Another perso L
| 5. Afew books, "
- N:*r }.\ . ‘/ |
\\ i q
. " ““Z &
e ' . Exercise 4
et (continued on next page)
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A. DEVELOP AFEELING FORAGRAM 7
. | Yy oy

1. Take a colored plastic cube. Hold it in yout hand, - :
Shake the cube in your palm as i Shaking dice. Fee} the S
pressure on your hand when the cue is jn motion, then
wh/exi'it is not in motion, | - '

% u\
TI?AT,{S HOWHEAVY A GRAM[S!

\ .

v
)
. ' \
&. .

/N ' P ' &"':( i .’7 . '
2. / Tike a second cube and attach it fo thefirst. Shake the / ,

/" ubesinfirst one-hand and then the other hand, rest
o the cubes near the tips of your fingers, moving you
. handupanddown. . .

" THATISTHE MASS OF THO GRAMS

3. Take five cubes.in‘one hand-and shake them around.
'THAST IS THE MASS OF FIVE GRAMS!

)

™

“ B, DEVELOP YOUR ABILITY T0 ESTINATE INGRAMS
N " , . X nl

Y ]

“You are now.ready to improve your ability & eﬁifnﬁte in |

grams. Remember how Meayy the 1 gram cube'is, how heavy
the two gram cubes are, and how heavy e five gram cyhes
are. For each ot%e following items, folh'}iv the procedures”.

used for estimating in kilograms. " - ¢
: " HowCloe
Estimate Measwrement Were You? .
. R /R :
L Twothumbtacks, , . =" ¢ .,
Pencil. . g | . L \t‘
3. Twopageletter - N :
and envelope, [
c N
3. Apple. o .
6. ‘Pacliage'off"ﬂ_‘-_?_] .
, margirne, oS
v ~ <

8



TEMPERATURE MEASUREMENT cvmest e L

LY
Degree Celsius
» | : ‘ s “ ‘ ‘ . , ' v
. 9' ‘ | ) ‘.H . : 5 . ' . ". - | | ’
L DEGREECELSUS(Q) | iy - | - \

B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

Degree Celsius (°C) is the metric measure for temperature 0 CELSIUS

| For each item, ESTIMATE and write-down hovnnany degrees
( Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-

A DEVELOP A FEELING JFOR DEGREE CELSIUS

Take a Celsius thermometeT. Look at the marks on hit

)  mentsare.* .

1. Find 0 degrees: . u , ] * How Close
ATER FRERZES AT 7RO DECREESCRISIUS 0°0). | Es(tg'g“ ”ﬂs(‘gfé;“e“t Were You?..
WATER BOILS AT 100 DEGREES 8ELSIUS (100°C) & 1. Mx somehotand

2. Find the temperature of the room. °C. Isthe . coldtawateri]r;a
room cool, warm, of about right? | e container. Dipyour

g , \Nam& : finger into the

3. Put some hot water from the faucet into a cosainer. ' water.

‘Find the teffperature. °C. Dip your finger a ' : ‘
quickly in and.out of the water. 1s the water very hot, - 2. - Pour out some °(
hot, or just warm?_. v the water. Aeia S une )

| ~ hot water, Dip your v

4,  Put some cold water macontameerhathermometer finger guicklx it
- Find the temperature: ____“C. Dip your finger into . the water.

, the water. Is it cool, cold, or very cold?
3. Outdoor tempera-
" 5. Bend yourarmwnh the inside of your elbow ardund the e, o
bottorm of the thermometer, After about three minutes . o
find the tempetature. °C. Your skin tempera-3 4. Sunny window sill.
ture is not as high as your body temperature. 5. Mixoficeand water. __ /
NORMAL BODY TEMPERATURE IS 31 DEGREES .. 6. Temperatureat .
CELSIUS (37°C). o . . floor. < 4
AFEVER18'39°C. ‘ 7. Temperatireat -
A VERY HIGH FEVER 1S 40°C. - , celing.
TME CENTER FOR VOCATIONAL EDUCATION u . - Exercise 5’
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UNIT

OBJECTIVES

The student wil recognize and use the metric ]

terms, units, and symbols used in this occupa.
", tion, o
4

occupation.

Given & metne unit, state 1ts use in thls '

¢ Given a mMeasurement task in this occu{pn- \

tion, select’the appropriate metric uni
and measurement tool,

SUGGESTED TEACHING SEQUENCE

1. A[ssemble rﬁ%tric measurement tools (rules,

 tapes, scales, thermometers, etc.) and
objects related to this occupation.

2. Discuss thh students how to read the
tools

3. Present and have students discuss
", Information Sheet 2 and Table 2.

4. Have students learn occupationally-
related metric measurements by complet
ing Exercises 6 and 7.

A=

" 5 Test performance by using Section Aof

“Testing Metric Abilities.”

Q

. ‘ .~ THE CENTER FOR VOCATIONAL EDUCATION

* 1975, authorizés an orderly transition to use'of the metric’ system. As businesses and \

. in job-related tasks. ,

. can add to th list of uses beside each metric term,

‘
i

METRICS IN THIS OCCUPATJON

.

. )
.

/4 ' .
B R

q
.
e

Changeover {o the metric sjustem is under way. Large corporations are already hsing
metric, measurement.to compete in the world markef. The metric system had been used in
various parts of industrial and:gcientific communities for years Legislation, passed in

industries make tHis metric changeover employees will need to use metric measurement

Table 2 lists those metric terms which are m\dst commonly used in this occupation, I
These terms are replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of Measurements you

~how make and use Table 2 to discuss the metric terms which replace them. See if you

e ' Information Sheet 2

; 29



~ METRIC UNITS FOR SHEET METAL

3

i

14 .

, Qunlly Uit Jsymbol Use,
* | Length z micrometre jm Sutface finishess 7
h | millimetee mm Setew and bolt lengths and diameters, metal thickness,
‘ drl holeaize, ool blecton, evets
, ‘ eentim?tre om b " Seam width, length of work bench or table, lheeb
. U dimensions
meh:; . ‘/ N n, Ehl:ﬂe‘:lgzn [:lnn:: nv:ue length, angle iron, channel I'beam, +
Mometie. m Travel distances to customers and suppliers; hi .
e
Area 'iqua_re illimetre d‘ ' mm? Area of w'eldinu‘og-iﬁce ‘ , ./
' ( oy i uquEré centimetre: c‘m’, , Area of an opening pr sheet, duct otk ppe .
square lﬁetre ,'f\ m®. ’  Floor ares, sheet stock
L VolunelCapuiy /| cubic e - Conputingmateril weights
cubid‘tv:entihxeh@‘ J ’%'a Size of containets and shaped products, duct work, pipe |
' cubic metre m® . Volume of room, storage bin or hopper ~ °
milllte l Lubricant,liguid ux, ceaning solutiond
/ * litre R Liquid flux, paint
Mam gram i Mass (weight) of fasteners, chemicals, cleaning
- y compounds, ailver solder - .
'\M - f kilogram kg Mw(wei&ht) of solder, steel and other materials
metric ton t Mm (weight) of mel ormachinery '
Pressure kilopascal kPa Tire pressure, Exr and hydrnullc lystenu; tensile strength
Témperature | degree Celsius "% Melting pofnt of metaE
*Surface finish is given in mlcrometru

Enmpln v/ is a super finish gimilar to 3. very ﬁne buft, lap, burmlh ot bright polldl Suitable for raceways, ball benmp, and the rolll of nnti fnctlon bearmp

Note The roughness values are the average demtlon in micrometres, 1 mmqm 001 mm

THE CENTER FOR VOCATIONAL EDUCATION

3

Table 2

31
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TRYINGOUT METRIC UNITS

:

To give yéu prﬁctice with metric units, first estimate the measurg- j . Estimate Actual
ments of the items below. Write down your best guess next to the item. — '
Then actually measure the item nd Write down your answers uging the ] 16.  Duct work

+ correct metricssymbols. The more you practice, the easier it"will be. » 5
_ / 17" €0 cylinder ‘
" Estimate Actual
S - 18 Argon cylinder
"Length , ——
o 1 Template 19, Acetylene cylinder
2. Angleironlegs - 2. Locker .
! |
3. Flanges of L-beam 21, Liquid flux bottle
1 4. Desk height l‘ 2 I <

‘ | + Capacity of formed container

5. Rivet - .

— Mass |

6. Channel iron + 23, Welding rod

‘i 7. Diameter of wire 24, Lead solder
R .
8. Smal table height 25.  Brading rod
9. Classroom 26.  Silver splder. »o \
Areg 27. A quantity of steel

10.  Templates '

1 Classtoom flocr 28 Alitre of water (net) ~ .

12, Workbench | Tempgrature

2. Outside ]

13. Classtoom wall

4. Classtoom -

. Sheet of paper ;- .

O Hottpwater Lo
* Volume/Capacity " .
. 15, Oxygen cylinder 4. Cold water .

, THE CENTER FOR VOCATIONAL EOUCATION M . ' ' Exercise 6
, Q 3 . ‘ . ) i , .




. FORMINGWITH METRICS

1

It is important to know what metric measurement to use. Show . :
' § 18. Diarieter of bolts and screws

- “what measuren'ﬂeni;,to use in the following situations,

19, Wrench sizes

1. Length of stgel sheet L

20 Capicity of water quenching
" tank :

- |

Width of steel sheet

Area of steel shpet

Mass of roll of solder |

Length of rolivi‘jl‘f wire

: 5 1,
Volume of a container of
machine oil |

‘Mass of a machine oil container

Capacity of sibstptessor

Temperature of flame from hot
fumace, welding torch, or *
propane torch ‘

10.

Volume of can of metal coating

11,

Mass of a brazing ro

12.

Mass of a welding rod rods

1

T
Length Cfadril'bt |

14

. Diameterofdrl it

15

. Volume of liquid flux = *

YN TEL]

1

. Air pressure on spot welder .

17

. Length of screws or rivels

21.. Capacity of a model grain hopp

er

.22.V\Df1ct seam width.

33, Shipping weight ofsver solder

!
24. Melting t)emperature of metals-

/

o

iné

THE CENTER FOR VOCATIONAL EUCATION
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UNIT Y -

“q‘:w"-.,u{,)BJECI‘IVE |

The student will recognize and use met.

"ric equivalents.

¢ Given a metric unit, state an equivalent
in a larger or smaller metric unit, -

g

SUGGESTED TEACHING SEQUENCE

4" Test performance by Using Section Bof .
"V “Testing Metric Abilities.”

 Centimetres and Millimetres

, lllllllll IHI[H” L HH it IHI‘HI l
R PR

Tmm=0.7cm, s0 57 mm =5em+Tmm )

METRIC-METRIC EQUIVALENTS i

)

—_— =

3 4 6 2 3 4 5 ¢

Look at the picture of the nail next to the ruler, The nail is 57 mm long, Thisds 5 em+ 7 mm

There are 10 mm in each cm, 50 1 mm = 0.1 ¢m (one- tenth of a centimetre). This means that

=5em+0.7em S
= 5.Tcm. Therefore 57 mmis the same ag 5.7 em.

Now measre the paper clip. It is 34 mm. This is the same as 3 cm +

——mn, Since each

———_cm, So, the paper clip is

1. Make available the Informatlon Sheets

d4mi=Jem+4mm
- (3-8) and the associated Exercises

rmlhmetre is 0.1 cm (one-tenth of a centimetre), 4 mm =

4

(8-14), one at a time.

2. Assoon as you have presented the

Information, have the students complete

each Exercise.

3. Check their answers on the page titled

ANSWERS TO EXERCISE%AND
TEST.

C“'j!

= Jem+0.4 cm s : - |
= 3.4 em. This means that 34 mm is the sameas 3.4 cm:

. . Information Sheet 3 -

- Now you try some. ‘
a) %6mm=____cm e) 132mm = em '
~b) 583 mn = em ) 802mn = —___ e
¢) 94mm= am g) 1400mm = m
d) 680 mm = cm h) 2307mm ® e O
4 . Bercise8



| - )}
/1%~

(Metress Centlmetres and Mllllmetres

| There are 100 centlmetresmone metre. Thus,

g 2m= 2x100cm= 200em,

1 3me 32100cm= 300cm,
Bm= 8x100cm= 800 ¢m,

» 36 m=361x100cm = 3600 cm.

There are.1 000 millimetres in one metre,s0 , )

2m* 2x1000mm= 2000 mm, ,
J 3m= 3x1000mm= 3000 mm, n
% 6m= 6x1000mm= 6000 mm,
24 m =24 x1 000 mm = 24,000 mm.

| From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),
.~ one-fourth of a centimetre can be writen 0.25 cm
(twenty-five hundredths of a centimetre), -

This means that if you want to change three-fourths of a metre to -
millimetres, you would multiply by 1 000. So

0.75m= 0.75x% 1000 mm
M ‘

- %xiOOOmm (

= 75x 100 ™M

7

75x10mm

g

7505mm This means thatO 75 m = 750 mm.

H

: Information Sheet 4
Fill in the following chart. |

metre centimetre | millimetre
m am mm
1 100 - |- 1000
2 0 |
3 : \
9 .
5000
P 74 . . . . N
08 80 .
06 600 M
25 %
38 o .
639 - 1
n T ¢

- Exercise 9

- RIC e CENTER FOR VOCATIONAL EDUCATION

N )

12 000 ml i te same s 12 ltres.

litres to litres is to divide by 1000, For example,

1000 _ _
1000 ml = TG00 litre = 1 litre, ' : X
r . ‘ ' . .

: 000
2000mi = %ﬁd-ol&es » 2 litres.
And, as a final example. '

: ' 28000
' 28 000:11 T000 = |itres = 28 litres
Whatifsdgething holds 500 m1? How many litres i this? Tisds

worked-the same Way.

a

500 ml = ggg litre = 0.5 litre (five-tenths of a litre ). 80500 mi
" is the same as one-half ((:5) of a ltre. ' N
Change 57 millilitres to litres.

v
57 mi= ng?]'ytre z 0f057 litre (fifty-seven thousandths of a

litte). , V¥

Since there are 1 000 millilibres in éach litre, ore way to change milli

- o | 11
r‘- |‘. ' ‘ ) . ’ .
Millilitres to Litres- Co A
There are 1 000 millilitres in one litre. This‘means that .. -
. 1O0milisy heunestlis,
3,000 m is the same'as 3 litres, ‘ g
4000 ml is the same as 4 litres, o b r

.a?‘ ¢ ‘
\_ Y,
| | Information Sheet 5
Now you try some. Complete the following chart,
mitlilitres litres
(ml) W’ C
3000 3
000
§
13000
: ‘ 23
. I
- 09 e
) v
g , 0.47
7T - . |
. Exercise 10

39:
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. : . )
Litres to Milllitres Kilograms to Grams
I What do you do if you need to qhangé litres to millilitres? Remember, To change kilograms to grams, you multiply by 1 000,
there are 1 000 millilitres in one litre, or 1 litre = 1 000 .
\ S 4 k= 1 x1000g= 4000, . |
So, | ' 8 kga2d x1000g=23000,
| o ' . 0.75kg= 0.75x1000g= - 750, -
Y 2 litres=2  x1000m= 2000m, ' . ' : J
T lites= 7 %1000 ml= 7000 ml, ' | Information Sheet 8
13 litres =15 x1000ml =13 000 m, - - Complete' the following chart. '
" 065litre = 0.65x1000ml= 650ml. . _
N—_— ‘ - % ' '[ kilograms grams
Information Sheet 6 J kg . g
Now you try some. Complete the following chart, B T
. ! ¢ 7 7000
litres millilitres ' : e I ,
: o | “ ‘ 25 000
| , 04
o ‘ 063 -
000 , ' .
| 5 : o L) ]m Exercise 13
SR o] Changing Units at Work
. - gga - — o Some of the things you use in this occupation may be meastired in
180 Exercise 1 '._ different metric units. Practice changing each of the following to-
. : ! . ——  metric equivalents by completing these statements,
Grams to Kilograms . “ o
There are 1 000 grg;nsin one kilogram. This means that - " - ) 500 cm of soldering wire s m
, _ | . D)somlofsolutionis____ |
2000 grams is the same as 2 kilograms, ‘-, : ;5cm diameter pipe is_ . mm
. . ' . ' . 2500 g of rivets is ke
5 000 g is the same as 5 kg, | ‘ . [  ¢)120mmbolt i ' v " om
700 g s thé same as 0.7 kg, and so on. 1)0.25 litre of liquid is ~ml
g : | . § ) 2 kg of powdered flux is g
To change from grams to kilogram§, you use the same procedure for - , ‘h)500gof solderis - _ kg
changing from millltres o ltres. - ) | ) 500 ml of metal coating is 1
— ' — 112000 kg ofsheet meta i t
|  Information Sheet7 4 k)2 length of sheet metal i mm
Try the following ones. - | )05t of channel iron is kg
gams | kilograms |- Cy . ™) 10 m of wire i cm
g g i) 10 cm bolt is mm \
4000 s | '~ O)1Lcm diameter bolt s ,_mm
js 9000 3 S P} 5 mm diameter ol is - em
. 23000 - | . ~ K k
| L — S \ Rl
} 205 Exercise 12 N { e
T’.‘QNTIRFWVO'CAWAL EDUCAT’dN by ‘ ' Exefcise“ ’
»
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" SUGGESTED TEACHING SEQUENCE

|

UNIT
[

OBJECTIVE -+ -

The student willfecognize and use
instruments, tools, and devices for mea- ,
surement tasks in this occupation. *

o Given metric and Cusfomary tools,
instruments, or devices, differentiate
between metric and Customary.

o Given a measurement task, select
and use an appropriate tool, in-
. strument or device,
o Given a metric messurement task,
judge the metric quantity within 25%
and measure to 5% accuracy.

» 1. Assemble metric and Customary measur-

ing tools and devices (rules, scales, °C

thermometer, drill bits, wrenches, mi-

crometer, vernier calipers, feeler gages)

and display in separate groups at learning
- statlons

2. Have students examine metrlc tools and -

. instruments for distinguishing chafacter-

istics and compare them with Customary

_tools and instruments.

3. Have students verbally describe charac-
teristics, -

- Sheet 9.

5, Muometnc and Customarystools or

' Equlpment at leaming station. Give
students Exercises 15 and 16.
6 Test performance by using Section C
- of Wlesting Metric Abilities.” ‘

N

4 Presentor make avalable Information ~ - | =

‘ ". . - THE CENTER FOR VOCATIONAL EDUCATION
Q | o
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METRIC INSTRUMENTS TOOLS'AND DEVICES

- Selectmg an improper tool or misteading a scale can result in an improper sales form,
damaged materials, or injury to self or fellow workers. For example, putting a load of

metal with a mass of 2'000 kilograms (about 4400 pounds) on a one-ton electric crane

desngned to hoist 2000 pounds could cause a serious accident. Here are some suggestions:

1. Find out in advance whether Customaw or megric units, tools, instruments,
or products are needed for a given task.

9. Examine the tool or mstrument begore using 1t

3. The metric system is a decimal system. Look for units marked off in whole

numbers, tens or tenths, hundreds or hundredths,

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2 50) rather -
than common fractions (3/8) on drill bits, wrenches, and gages.

6. Some products may have a special metnc symbol such as a block M to slll'ow
ihey are metric.

.1, Don’t force bolts, wrenches, or other devices which are not fitting properly.

8. Practice selecting and using tools, instruments, and devices.

* N
. " .
. ‘o
\ ’ s
. { : ‘

* SELECTING AND USING

[

W,

loformotion Sheet 9
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WHICHTOOLSFORTHE JOB?

MEASURING UPIN
SHEET METAL WORKING

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the measurement tools o the appro-

© priate precxsmn of the tool, instrument, or task.

1. Check the thickness of a steel sheet.

2. Determine the length and the diameter of a bolt.

3. Find the length of a screw.

4. Find the width and length of a steel sheet.

| % 5. Prepare a dipping solution for soldering irons.
" The directions state: Mix 15 g of powdered sal ammoniac
with 950 ml of water. :

67 Select rivets to assemble a product. - .

7. Space fuot welds on a product.

8. Calculate the materials needed to fill a customer order for
-+ 12 custom-made painted metal louvers.

"9, Check the air pressure in & power paint sprayer.
10. Order pop rivefs for a shop project.

11, Calculate the thermoplastlc weldmg rod/needecqr a
customer order, -

- 12. Select a sheet metal punch for a specified holesize. ,/~
13. Inspect drilled or punched-holes in a mass produced product,

. /
14. Bend a piece of aluminum or steel to form a channel 10 cm
wide by 15 ¢m long with flanges 3 cm in height.

1 Area‘ of template for a product

~10. Dimensions of a scrap of sheet

For the tasks below, estimate the metric measurement to within
25% of thﬁctual megsurement, and verify the estimation by measuring.
5% of actual measurement.

—

\

Estimate Verify

2. Magimum width of steel sheet
whict can be cut in a shear press

3. Diameter of drill for a 12 mm hole

4. Length of sheet metal screw for a
10 mm specification

5. Diameter of rivet for 2 3 mm
specification

6. Shearing machine setting to shear
210 mm wide strip

7. Machine setting for 6 mm seam
or hem®

8. Diameter of a bar to use in bend-
ing operation}

9. Diameter ofAbar for makm

nartow reverse bends &?;& n

+ that would form, with least waste R
of material, a one-litre box 10
cm by 10 em oh a side:

& Length

b Width

11. Quantity of sheet metal screws

with a mass of 500 g

Exercise 15
THE CENTER FOR VOCATIONAL EDUCATION po

Exercise 16 |
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OBJECTIVE
The student will recognize and use metric
~and Customary units interchangeably in order.
", ing, selling, and using products and supplies in
this occupation. . g

®  Given a Customary (or mefric) measure-
ment, find the metric (or Customary) -
equivalent on a conversiontable. «

®  Given a Customary unit, state the re-
placement unit.

b

SUGGESTED TEACHING SEQUENCE -

1, Assemble packages and containers of
. materials. !

\J

2. Present or make avilable Information ,
Sheet10and Tabled.

3. Have students find aﬁproximqte metric-
Customary equivalents by using
Exercise 17.

4. Test.performance by usmgSectlonD of
“Testing Metric Abilities.”

| is needed, a convetsion table can be used to find it. Follow these steps:

s
. 4 .
1 cm % 0.39 inch linch *2.54 em Im=~02tsp  ltsp=dml
1 m = 3.28 feet 1foot *0.306 m 1mi~007tosp 1tbsp~15ml
Im*109yads  lyad>091m 11~338floz 1floz~23.6ml
lkm~062mile  Imilex161km 12420 loup*237ml
lem ~0.16sqin  1sqin®6.5cm? 11~ 21 pts 1ptx047]
1m*~108sqft  1sqft~0.09 m’ 1121064t 1qt =091
Imx12sqyd  lsqyd=08m? 11%0.26 gal 1gal 3791
1 hectare = 2.5 acres lacre ¥ 04 hectare  1gram = 0.035 0z lozx28.3¢
1Tt R 008 i T ey 164 o Thg ¥ 221 o -04d kg -
Im’*353cuft  leuft003m® 1metric ton¥22051b 1ton 9072k
Im*13cuyd  lcuyd>08m’ 1kPa~0.145psi  1psi >6.895kPa

* Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement, Division of Educational |

METRICCUSTOMMKEQUIVALENTS ,

During the transition period there will be a need for finding equi lents between systems.
Conversion tables list calculated equivalents between the two systems. Waen a close equivalent

1. Determine which conversion table is needed.

9. Look up the known number in the appropriat'e column; if not listed, find numbers you
can add together to make the total of the known number. '

'. L]
3. Read the equivalent(s) from the next column.

Table ﬁn the next page gives an example of a metric-Customary conversion table which -
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise
17, Part 2 and Part 3. ' '

. ﬂ\ )
Below is a table of metric-Customary equivalents which tells you what the metric replace-
ents for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol = means “‘nearly equal to.” ‘

\.

Information Sheet 10

)

a -

@gn and Renewal, Ohio Departmant of Education, 65 S. Front Street, Columbus, OH 43213, 1975, J
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22 ; i oo
“ CONVERSION TABLES o
MILLIMETRES 0 INCHES -
o mmTT Il A mm Inches | mm \ Inches mm Inches
100 W10 0 1) ST
Lmo | 019 2/ s |0 0008
LR 118 3 e [ um
O T Y s | o0 0016
w0 1968 50 w5 o o 0m
600 B> | 80 26 | 6 024 06 00
W 75 (L U I R L Y
U T R ™ 315 8 031 18, 0l
0 .. %43 9 354 g 035 09 0.035
i 1000 mm ot L metre= 39 inches
INCHES TO PglLLIMETRES
[ncheg ? mn | Inches mm Inche§ mm » Inches mm
y R 0 e | 0% | o 00
e 2 508 | 02 5.08 N 05 e 005
3 ®2 | 03 1 | ® o my 008
‘ ¢ s | Te e | oW 1 | w00
P 5. 1200 05 0 |5 1 | s 01 | "
) T me 01 18 moows | 018
B' 2032 08 202 L T BT
| §  ms | 09 28 0,29 | e 02
E* | ( - 10inches= 254 mm L. '
A ( v - 12 inches or 1 feet = 304,8 mm Jor30.‘8cm ‘
‘ WCEI‘WER FOR voc:mom;u EDUCATION | | Table 3




ANY WAY YOU WANT IT

)

1.

Cd)10bsofth |
.

You are working in a sheet metal shop. With the chaﬁge to metric

" megsurement some of the things you order, sell or usé are marked

only in metric units. You will need to be familiar with appropriate
Customary equivalents in order to communicate with customers
and suppliers who use Customary units, To develop your skill use
the Table on Information-Sheet 10 and give the approximate

metric quantity (both number and unit) for each of the following |

Customary quantities.

Customary Quantity Metric Quantity

2) 2 bs. of altminym
b’) 4 qts. qf solvent o /{ ‘ i
¢) 34 pipe [ e

¢) 36 in;bender
f') 2 gal, can of paint

¢) 1pt, of liquid fux

h) 4oz canofspray. .. ..

i) 4in, wide paint brush o

) )50yd.rolldf,wﬁe‘ ‘:' R ,

) dmaillbt .

O lobt T
m) 1lb.roll of solder o oy \
n) 4 ft. wide galvanized sheet | R

0) 21bs. of screws

/9. Use the conversion tables from Table 3 to convert the following:

2) 0002, -
b) 0.025 in. mm
¢)02mm e
d) 2mp= ﬂ

.| Requested by __

3. 1 Complete fhe Requisition Form using the items listed. Cohvert

the Customary quantities to metric before filling out the form,
Complete all the information (Date, For, Job No. ete.).
Order the followirig sheet metal supplies: :

a )Two 1 gal. cans of zinc chromate primer
b ) Ten'1 Ib. rolls of 50/50 solder -
¢ ) Thite 1/4 in. drill bits
d)8ix 2in. nylon paint brushes
e ) Two 1 pt. bottles of liquid flux

REQUISETION

Date

* For

JobNo.____

Deliverto

QTY | UNIT

| Apprové(? by

-1

L 4

Exercisé 17

01
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SECTION A

1. One kllomm is about the mass
ofa:

v [A] mckel’ h
\/[B] apple seed
“[C] basketball
[D] Volkswagen “Beetle"
L Asquare metre is about the
weaof: !
[A] this sheet ofpaper
[B] acard table top
[C] abedspread
(D] apostage stamp

« & The length of 'screws‘is measured

in:
[A] metres
[B] pascals
[C] millimetres
(D] fullies
4, Th;e mass of steel is measured in:
[A] kilograms
(B] centimetres
[C] cubic metres
[D] millilitres "

5. The corféct way to write twenty L

gramus
(4] 20gms
{B] 20Gm.
[C] 20¢
[D]-20¢

L]

t
‘.

\ : .
6. The correct way to write twelve
thousand millimetres is:

[A] 12,000 mm.
[B] 12,000 mm
(C] 12.000mm
(D] 12000 mm
.
SECTION B

’i. A sheet of metal 20 centimetres
wide is the same as:

[A] 0.2 millimetre
(B] 2 millimetres

" [C] 2000 millmetres -
D] 200 millimetres

8. A750 gram sack of rivets is the
same gs: :

“[A] 1.5 kiloghams
[B]". 0.75 kilogram
[C] 7500 kilograms
[D]. 750 000 kil ograrms

SECTION C

9. For measuring in mllhmeﬁes you
wouldusea

(A mle
[B] container
[C] pressureghgeu___; .
(D] scale

.

1

10. For measuring kilopaseals you
would use a:

[A] scale -
[B] rule
Y

[C] pressure Bage

¥

[D] container

| " TNECENTERFOR VOCATIONAL EDUCATION

’

‘ 3
11, Estimate the length of the line " Use this conversion table to
segment below: anawer questions 15 and 16, s
\ “l , .__
[A] 23:"grams | W i | i - (
{B] 6 centimetres . i ‘
.[p] 40 millimetres ‘ ; gg: , ; 2(5):
[D] 14 pascals N 3012 | 8 762
4 016 4 1016
5020 b 1210
12, Estimate the length of the line N 6 oM ‘_ ; , 1524
. Lol 1 o028 7 1178
segment below: o
] 8 Q81 8 203.2
9 036 9 286 | .
[A] 10 millimetres 0 0|10 a0 ,

[B] 4 centimetres
[C] 4 pascals

 [D}- 23 millirams 15. The equivalent of 15 mm is:

[A] 25in.

- [B} 0.59in.

SECTION D 0] 15

13. The metric unit which replaces (0] 3Lin , .
the fhid ounce 16, Theequivdentof 18in.i:
[A] lize “[A] %42mm
[B] gram [B] 2 mm
[c) cubic.metre‘ - ©) 12mm
(D] militze - (D) 18 mm

""" 14. The metric unit which replaeeg .

the gallon is: N
A miliee
[B] live .
[C] cubic metre ‘ T
D] kilogram | |

TESTING METRIC ABILITIES -
3



 ANSWERST0 EXERC

4

EXERCISES 1 THRU 6

The answers dépend on the items
used for the activities. )

EXERCISE 7

' Currently accepted metric units of
measurement for each question are
shown in Table 2. Standards in bach
occupation are being established
now, s0 ;nswers may vary,

EXERCISE 8
al 26em o) 13.2em
by 583 cm f)  802em .
o) Sdcm gl 140.0cm
d 630em ) %307em
EXERCISES 9 THRU 13

Tables are reproduced in total. An-
SWers are in parentheses.

e

Exercisg 1.0

X

ISES AND TEST

millilitres

litres

ml l
3000 3
6000 [ (6)
~1.(8000) §
(14000) | (14)
(23000) | 23

‘ 300 0.3
700 1 (0.7)
900y | 0.9

250 | (0.20)

(170) 0.47

215 4 (0.275)

Exercise 11

_ litres | millilitres
Exercise 9 1. ml
metre | centimetre | millimetre /8 8000
m cm. mm 5 ] (5000
| 100 | Cyoop|  pt6 ] (6000
S e A M AL
i L M T L
3 5000 19000 033 1 530)
5| om | soog . L0481 ] 80
T ATA00 | 000 per N1
03 0 8y ——
0.6 (60) 600 | grams | kilograms
110,023) R i kg |
O8] o8] 148 -
6301 | 639 | (639 ;888‘ (;
NN\ TIw L)
' 0001 8
» 3007 1° 10.3)
7 | @20)

HE CENJER FOR VOCATIONAL EDUCATION

s

S

 Exercise 13
kilograms grams
kg 8
T 7000
11 (11 000)
(25) 25000
01 [100)]
0.63 ; (630)
(0.173) 175
Exercise 14 ' v
4
a) om i) 0.5litre
b) 025l -j) 2t
¢) 50mm k) 2000mm
d) 25k 1) 500k
e) 12cm m)
f) 250ml 1) 100 mm
g) 2000g * o) 10mm
h) 0.5kg p) 0.5cm
WEXERCISES15AND16

The answers depend on the
items used for the activities.

EXERCISE 17 v
Patl, -

o a) 09kg
b) 38litres
¢) 1905cem
d) 45kg ) 254cm
e 9L4dém m) 045kg

¢ £) 7.88litres n) L22m
.g) 047 litre e() 0.9 kg
h) 1184 ml '

10.16 em
j) 4.5m
k) 0635 cm

)

»

. GOVRMREY RRTIG OFFCE1576-757-069/6215 Region Yo. 51

\
\

Part 2.

a) 0.05‘m‘nl-

b) 0.64 mm

¥o) 0008 in,

d) 0.08in.

Part 3.

" a) 758 litres

b) 45kg
¢} 0.635cm

'd) 508cm

e) 19 litres

A

1000em  TESTING METRIC ABILITIES

R
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9.

10.
"1
12,
13.
14.
‘15,
16.
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A"

55



-

i/

" SUGGESTED METRIC TOOLS AND DEVICES
NEEDED T COMPLETE MEASUREMENTTASKS
" INEXERCISES 1 THROUGH 5

LINEAR

Metre Sticks
~ Rules, 30 ¢m

Measuring Tapes, 150 cm
*Height Measure
*Metre Tape, 10 m
*Trundle Wheel
* Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,
50 ml - 1000 m!

Economy Beaker, set of 6,
50 mi -1 000 ml

Metric Spoon, set of 5,
1mi-25mi

Dry Measure, set of 3,
50,125,250 m} °

Plastic Litre Box
Centimétre Cubes

(* Optional)

MASS'

Bathroom Scale
*Kilogram Scale

*Platform Spring Scale
Skﬁ Capacity
apacity

Balance Scale with 8-piece
 mass set 3

*Spring Scale, 6 ky Capacity
TEMPERATURE

Celsius Thermometer

a

THE CENTER FOR VOCATIONAL EDUCATION

The Ohw State Univruty ¢

1960 Kenny Agad + Columby Oho 43210

/

 SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS =

In this occupatlon the tools needed to complete Exercises 6,

15, and 16 are indicated by ‘.”

X

A

™.

-~ S - ==

9.

;

¥

Assorted Metnc Hardware—Hex nuts, washers, screws,

cotter pms, elc.

Drill Bits—Individual bits or sets, 1 mm to 13 mm range
Vernier Caliper~Pocket slide type, 120 mm tange
Micrometer—Outside micrometer caliper, 0 mm to 25 mm

range

Feeler Gage—13 blades, 0,05 mm to i range

Metre Tape—50 or 100 m tape

Thermometers—Special purpose types such as a clinical .

thermometer

. Temperature Devices~Indicators used for ovens, freezing/

cooling systems, etc.

Tools—Metric open end or box wrench sets, socket sets,

1 hex key sets

Weather Devices—Rain-gage, barometer, humidity, wind

velocxty indicators

! Pressure Gages—Tire pressre alr, oxygen, hydrauhc, fuel,

etc.

! Velocity—~Direct reading or vane type meter
Road Map—State and city road maps
Containers—Buckets, plastic containers, etc., for mlxmg

and storing liquids

Containers—Boxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, check with your school district’s
math and science departments and/or local industries for loan of their
metric measurement devices,

lMeasunngde\nces currently are not available. Substitute devxces(ne thermometer)

may be used to complete the measurement task. -

 Tools and Dpvices-LisE

5 7’:



{REFERENCES

Let's Measure Metric.” A Teacher’s Introguction to Metric Measurement. Divie -

sion of Educational Redesign and Renewal, Ohio Department of Educa-
 tion, 65 5, Front Street, Columbus; OH 43215, 1975, 80 pages; $1.50,
must include check to stm treasurer,

Activity-oriented introduction to the metric system designed for indepen-
dent or group inservice edueation study. Introductory information about
metric measurement; reproducible exercises apply metric concepts to -
common measurement situations; laboratory activities for individuals or

Measuring with Meters, or, How to Weigh o Gold Brick with a Meter-Stick.
Metrication Institute of America, P.0. Box 236, Northfield, [L. 60093,

1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31 Ol)mntal "

Film presents units for length, area, volume and mass, relating each unit
{o many common objects. Screen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metrie
measures of length, area, volume, and mass are illusteated in interesting
and unforgettable ways.

METRIC SUPPLIERS

4

Brown and Sharpe Manufacturing Coy; Preciaion Park, North Kingstown, RI 02852

Industria quality micrometers,soelrle,serew ptch and sicknes pags,
squares, depth gages, caliper, dial indicators, conversion charts and guides.

Eﬂ'm Company, 900 Riveside Drive, New York, NY 10082

groups. Templates for making metre tape, litre bos, square centimetre pid; -

Dratting rulés and scales for drafting, engineering, architecture, conversion
tables and alides, postens, tuchlnc alds, drafting templates.

Dick Blick Copany, P.0. Box 1267, Galssbury, IL 61401
Instructional quality rules, tapes, metre sticks, cuim, height measures,
* trundle wheels, measuring cups and spoons, scales, gram /kilogram
" scale, fodder and depth fages, beaken, themunetau kits and other aids.

’l‘heL 8. Starrett Complny, 121 Crescent Btmt Athol, MA 01381 Yot

Metric Education, An Annotated Bibliography for Vocational, Technical and

. Adult Education. Product Utilization, The Center-for Vocational Etu-
cation, The Ohio Stae Univrity, Columb, OH 43210, 1974, 149
pages; $10.00, t

‘ Comprehensive bibliography of instructionel materials, reference mate-

rials and resource list for secondary, post-secondary, teacher education,

- and adult basic education. Instractional materials indexed by 15 occu-
-pateonal clusters, types of materials, and educational level,

Mlchine tool pmcldon measuring devices, micrometers, calipen. dia)
indicaton, steel rules.

Mlﬂlmeter Industrial Supply Corp., 162 Central Avenue, Farmingdale, L. 1.,
N 11785 o

Indus‘txiul fasteners, taps, dies, reamers, drills, wrenches, rings, bushings,

Metric Education, A Position Paper for Vocational, Technical and Adult Edu: * calipers, steel rules and tlpﬂ, {ecler ages.

cation. Product Utilization, The Center for Vocational Education, The
QOhio State University, Coluntbus, OH 43210, 1975, 46 pages; $3.00.

P:per for teachers, curriculum developers, and administrators in voea-
tional, technical and adult education, Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical
education, implications of metric instruction for adulf basic education,

and curriculum and instructional strategies. | ,

Metrics in Career Education. Lindbeck, John R., Charles A, Bennett Company, Machine fasteners, ages, taps and des, preciion micrometes,calipers, . |

Inc, 809 W, Detweiler Drive, Peori, IL 61614, 1875, 103 pages, $3.60, steel rules, inspection devices.

paper; $2.70 quantity school purchase. » ’ | S
INFORMATION SOURCES ‘ oo

.

Ohnus Scale Comoration, i) lluom Rud Hor!um Park, NV 07832

Instructiondl quality and precision balances and seales, plastic calipers and
siackable gram cubes for beginners.

. Regal-Beloit Corporation, Box 38, South Beloit, IL 61080

Presents metric units‘and notation in a welllustrated manner, lndividual
. chapters on metrics in drafting, metalworking, woodworking, power and
energy, graphic arts, and home economics. Chaptets followed by sevenl
learning activities for atudent use, Appendlx mcludes conversion tablu
and charts.

American National Metric Councd 1626 Massachusetts Avenue, N.W., Wthn, ;
DC 20036 ; N

Charts, pocten. reports and pamphleu Metric Reporter newsletter. Natidnal }5
metric coordinating counei]: npmenting mdustry, government, educat:on, o .
profeuioml and trade ommntiom

l ’ b"

Taking the Tricks Out of Metrics. Metric Training Deputment Creative
Universal, Inc., Tower 14, 21700 Northwestern Highway, Southfield, MI b
48975, 1976, 4 booklets; $3.00 each, $12.00 set, discounts.

Series of booklets presents step-by-step directions, questions, answers on
how to read metric measurement tools: rmcrometen vernies calipers, rules,

National Bureau of Sundudu, Ofﬂee of Inlonnltlon Actmtiea, Us. Depmment of |
Commme, Wndiinmn, DC 20234, ' . .

o o dil indicators.”
LS




